Impact of the presequence of a mitochondrium-targeted precursor, preadrenodoxin, on folding, catalytic activity, and stability of the protein in vitro.
Bovine preadrenodoxin, an adrenocortical precursor protein destined for mitochondrial import, was expressed in Escherichia coli as an [2Fe-2S] cluster-containing protein. It was found in inclusion bodies, purified from there, and finally reconstituted to obtain soluble holo-protein. The impact of the presequence on folding of the protein using biochemical and biophysical approaches has been investigated. Upon unfolding the preprotein reveals a decrease in the denaturational enthalpy and heat capacity compared with mature adrenodoxin, indicating an incomplete unfolding of the preprotein with remaining residual structure. Moreover, the data obtained show that the presequence is solvent exposed in aqueous solution with no preference for secondary structure elements and that it does not disturb the accurate folding of the mature part of the protein. The latter conclusion is also based on the finding that the precursor in vitro exhibits electron transfer function comparable to the mature protein, adrenodoxin. While the reduction of cytochrome c, reflecting the interaction between adrenodoxin and its reductase, and the interaction with CYP11B1 have not been significantly affected by the presence of the presequence, the binding affinity of preadrenodoxin to CYP11A1 is 5.5-fold lower than that of the mature form.